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mm*) mmm 

T^i^-*x3-fcfcfc£3f»"r*8HMMafc, 
tfrSM ;* - > ^x n - fc o T mm-T W - # x n - < &*B*iIE Sr *f 

m 

mi) 

n ^R> 1 

R : y^^i/3>77^5 
n : %m&<DWL 
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if > y u > y rapgcD us* & mm t z> , 

W- E P I ©SSsS:fl|V%S, 
W- E P I ^©^SrfflV^S, 
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filial l tcSB«©«8^»»«iie. 

r fc sMttst^ i lm* i 3 ©e> "bav^fia* i oicsa«©«&c 
r£&#&£t-£f»*^i&v%LSN*m 3®e>t»<Dv%-rn^ioiciB«©^ 

[»2] 

V= (S* S)" 1 S* A 

S : -fe > i/-r -Y -r 4 • T h V V 7. 

s* : s&mmm 
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[0 0 0 1] 

*%m\*s m^mmmmmzmL. t<iz. /^ujm (par 

allel imaging) &f5S«fc#i»igi8£tf tcW?"*. 
[0 0 0 2] 

^^C#MJlJlif2 (MRI:Magnetic Resonance Imagi 
n g) ~?>f% V Y ZsZk^rl* (magnet system) (DfaffiQ 

MM (RF: radio frequency) W%>*. PPM bt*f^©X \Zy 
(spin) Sr®eLT«S^i»fi#S:^S*, ^SHSft^cS^TM 

[0 0 0 3] 

>y(CoVNTti, #|*J£:£SR Klaas P. Pruessmann et 
a 1 . , SENSE:Sensitivity Encoding for 
Fast MRI, Magnitic Resonance in Med 

icine 42:952-962 (1999) tCgB^S *lT 
[0 0 0 4] 

(Field of View:FOV) £MA li¥3HCMiS® ( r e d u c t i 

on) Lxmiftz. Fovz^frizffim-t&ztizj:*)* m&mn&m&zm 

ICfnLh-f -5. 

[0 0 0 5] 



miiE#2 002-3106529 



#2 002-238971 



m^^T$>mmtewmrf&j%2ti2> 0 mm&mzi*2ik7bi£y-vx- (Four 

O V#M$tl/££#)> mmiZiZFOVftfrblftVMLfc^VyZ/y? (a 1 i a 
sing) Mtf<$;£tl£ a 
[0 0 0 6] 

[0 0 0 7] 

[$(3] 

V= (S* S) -1 S* A 

[0 0 0 8] 

v : ^fo v(Dmm<Dmmm 

S : -fe > iz-r" -Y fcf'T" -Y • 7 h 'J ^ ^ (sensitivity matrix) 

s* : sommm 
a : tpmwtemmnmmu 

U (data) %ajg«fc35;* 0 Mitt V £ A 

[0 0 0 9] 

mmmmm&MB-f£&&i<Dz>£'DiiisX. ms-dw-ep i (mu i t i 

Shot Diffusion Weighted Echo Planar 
Imaging) itlti, 5 s -/ ~7 =l - P 3 yft'Pte tf>« 

&mtfii%-r J:3{Cfi#tfW-L£f0rJi^£, 7^i/avh (mu 1 t i sho 
t : MS) ©in-^t- (Echo Planar : EPI) j£fCj:oT*i 
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[0 0 10] 

maging echo) #&£mtC#tfTJK^£*l& 0 *b?>(5D® 
[0011] 

>tfx.n-<D®.ffimmz&v, nm&mmzzi-xh (ghost) mcs. 

f^t, infcl»lL"r<&fc«>lC, ®jg©fetFJC^try-*x=i- (naviga 
tor echo) t^-^xn-©fiit^ * -y>jTi3-© 

[0 0 12] 

[?§^^fi?^bj:e> ZL-fznm] 

MS -DW- E P I iCfeVNTA'^ Wl/>f *-&y>f*:tf^ ZtittaSffi-Vibv 
[0013] 
[0 0 14] 

- s;> =i - iz^^xmm-f- try- ^ x a - ic»c? < &*B*f IE &fr^i©i 
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[0 0 15] 

-d ^xw&o&mzh ctt tf f- * x n - n n t» tc»# u MSH-r * - > 

^5&7>f-;i/F • i^a -©wife Sr^-rs, ri:&4$* 

[0 0 16] 
[0 0 1 7] 

m 

[0 0 18] 

[»4 ] 

n^R> 1 
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[0 0 19] 

R : 'J^i/H>77^^ 
n : &m&<DWL 

[0 0 2 0] 

[0 0 2 1] 

[0 0 2 2] 

Msa^##mii, trffH-r^-^>yain-cD^#icMs-Dw-E p i<z>&& 

BufB^#^m^ ftjgE-f ^-^>yo:n-cD^#tCMS-DW-E P 16**© 
[0 0 2 3] 

[0 0 2 4] 

£ 2^5c#^-e-eti^ti7>r y^ht^^xxmm^yyf-^ • v 
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[0 0 2 5] 
[0 0 2 6] 

[0 0 2 7] 
[0 0 2 8] 

BfffBm2©a#^^^ti, frffBM#<Z)£^SCTfacZ)^£ffl^5 3£)^ 5S£ 

IB 

[0 0 2 9] 

[ffc5] 

V= (S* S)" 1 S* A 

[0 0 3 0] 

V : %±tau K • #7' • ¥x.-(Dmn<DmMM 
S : -fe^S/T^ If 5^ •Yh'Jf^ 
S* : Stf)MWJ 
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[0 0 3 1 ] 

lock) ®s:^to *mm**ftw<DmM<Dmm<D~' «n?*«. *mmv>Mf& 

[0 0 3 2] 

i/^fM o oti^iK«3>f;b (c o i l) api o 2, «2n-r;i/S l 06fci 
sv*K:iiiiflWK:ig«3*iT^.&. ^>f%v hs/x^A i o o©iMaR£3R©«» 

&m (jtfy : bore) {C, M&(D%tM li$ 9 Is — F JU (cradle) 500 
[0 0 3 3] 

l <z>^astcttS«3>f i i O^iSlP^tiTVNSo M3-f^/»l l o 
iM©^f3^;i/§:ft5 0 gmn>f;i/9Ji ioicov^«, iHc&£>£#)T 
WW**. 

[0 0 3 4] 
[0 0 3 5] 

^m^^jimi o 6&, sv^sscfcatt"**:*^;*^ x (s 1 i c e) tft 

[0 0 3 6] 
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[0 0 3 7] 

* 9 >r xms^^mmm & * ^ 7.nm$m t & v^ e> . &*g$iif# ft ©^jib^ 

«£&ffix>3-F (encode) -feJSB^^ tfett7i-Xx>n- K (ph 
ase encode) ^mMMt V* M?«fS*I«I©'feJiH^$: U - FT 
Oh (read o u t ) ^JBHBMifcfcV^. >J-K77h«mM«i 

[0 0 3 8] 

RF^;i/|Sl 0 8tt#«B#?5ISlcS!Nfcl <Z)#ft<D;*^>£JM^.5 

=foV%e»o RFlSif^RF/U^ (pulse) ilfcV^. 

[0 0 3 9] 

0lcJ:oTSM£*i3 o m^M-tttRFn-f;i/gpi 0 8 7?^fB«rfBlc&o 

[0 0 4 0] 

Jt««F*>f> (domain) t^^7-'Jl»i 
7 x-Xx> 3- F4gBBfe«k0fU - FT* h^BBtt, 

smk: few yy&mzmfe-tZo j^t, 2?^7->ji^$: 

kX^-^ (k-space) t^^^O. 
[0 0 4 1 ] 

43BBn>f^/Wi o Qizit^mmmm 1 3 o^g^ti-cv^. ^mmi 3 
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13 011 £j@3n-f;i/3P 1 0 6lC£tt3 3 ^3$©&J@B3>f ;wc*f/fcLT, m^b 
3 ^s^©|gi&[lIS&?:^1-So 
[0 0 4 2] 

RF3>fA/§l 0 8KttRF««rai$l 4 0 tfgMftSflT RFfgi&0Pl 4 
0liRF3>r;i/gPl 0 8 JCggiMI#£-£>tTRF/\ 0 ;i/;*£i£fgU ftMKDfatt 

[0 0 4 3] 

Sten^au 1 i oictt-r-*iRifiasi 5 o^ttsnrvxSo ^-*iR£8P 

15 0H S#3>f;i/aJi l 0^ibfegiffif?:r-f^*;i/f-iJt (dig 
ital data) J:ltlRIt5. R F 3 -f 1 0 8 # JR&iS 1 5 

OfcSattBltBlcfcoTfcy, -£*UC<fc oTRFn^;i/g|5l 0 8 o^gM -^JRifl 

[0 0 4 4] 

^JMl&lfP 1 3 0, R F|gi&SP 14 0 fcitf-^-^JRIfefflS 15 0 

;*ffcMI|rgpi 6 otf&ifts *it^£„ i/-^r>^HWi 6 oii, £jieiglfrgpi3 

a 

[0 0 4 5] 

i/->T>^iWl6 0li, «^.tf3^bTa-4» (c omp u t e r) 
V^T#J«SnS. S/->T£/*fWfflr«|S 1 6 0 teBl^bfcV^^y (memory) 

SrSBtttbTV^. t/->r>X»g|5 1 6 0©«ffil±, 3 > tTa.- # ^ U ICfB 

[0 0 4 6] 

&A8P1 5 Otfi&MLt-T-HtfT-ft&mB 1 7 OfcA;d£;ft<S>o ^-dffliai 
017 011 MA{in>tfrt-^^S:ffiV%T«^$tl€>o ^-^SgPl 7 0& 
Ef^b&^^U Sr^fT-So JiT-'-^&Ml 7 0 mv>?U tf^^&X 
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[0 0 4 7] 

mi 7 oi*i/-fyxfflfflBi 6 o<D±mz&^zzti*m%i-?2>o *mu<DM 

[0 0 4 8] 

JCS-r*. r-^Wl7 0it kX/*-X0^-#£2&7™£7- V:I:ggg|'t 
[0 0 4 9] 

-r-#4M£P 1 7 0{Ctt»l 8 0 ^ <k OfJRfNSP 1 9 Otfg^StlT^So 
Mm3 1 8 0 V'yV 4 *J 9 ~tt -i 7^"^ \y — (graphic display 
) ^TMfcj&StlS. 19 0 JijK>f >W>f^ (pointing 

device) fcH^fc^-tf- K (keyboard) *?T?#J5ft3*l£. 
[0 0 5 0] 

m*T~$mmm 1 7 oicA^-rs,, «j§#w:^8si 8 ofciutMi 9 0 

fciiDT-f:/*^^-^ (interact ive) IC^glfi&jfttfs-r S. 
[0 0 5 1 ] 

[0 0 5 2] 

*mmt, milzBl,fcmW:£l*1j$:Zmizi-2>'?yZy hi/^rAl 0 o* 

[0 0 5 3] 
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^7%v hi/^T-A 1 0 0' tttW*r*9%v hSPl 0 2' , ^JlBn>f ;i/fip 1 
0 6' fc«fc?>*RF=i-r;i/gIJl 0 8* fc^S. Z1*X e»±«»^^* V hgP 1 0 2 

[0 0 5 4] 

te&E<z>^fl3>f ;i/S:tts 0 ^n-f;bgpi lotcovNTte, tfetc&fcfctoT 

[0 0 5 5] 

i^Sitfli^lt^. iUBIvy**; hgpi 0 2' teW*tf*^«K54£&M 
[0 0 5 6] 

[0 0 5 7] 

W<Z)M'[££^o£2;£X, Y, ZttfcWLTtf £fcfc«T!B 
[0 0 5 8] 
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[0 0 5 9] 

r f aji * & -r s ®jgstife^t;>^t5-& t * *> t> ika «mb* 

;b§pi0 8' ■cfcSfcTOKfcoTv^. ^mn-r;bg|Ji l o ifcttRFn>f;i/ 
gpi0 8' ©gfff^f-fiRIii 5 0{CA#£*l£„ 
[0 0 6 0] 

Sfia>f^9i l oico^TSHEfS. gte3>f;i/Bpi ion Hsic^i 
e>fc, *f«U o^g|$»C3asu*CBBias*ifc*»«)S«3>f ^/l 12~H8^ 

t5„ gfen>r;i/i i2~ii 8tt-eti-rtiw;i/-y&j&-t 0 §in>fM i 2 

-11 8tt*Mfcl ©IgfflfcHtf^fcMStiTVxS. Si3>fM 12-11 
8 £ ITtt, M^li-etl-^tl-^-^x^^n^ ;i/ (aurface coil) 

[0 0 6 1] 

g§3>fM i2~ii8», ^jcwcw:s^#fcv^e>fc#^s*iTv^ 

o ^S^tffcVN&ifcOD^Bn^ ;Wi, 7i-XK7l/'f3'fA (phased 
array coil) £ fcnffcttlS. 7 x-X K7 W ^Sfe-t^St© 

»#4 T*&£#jT*M-f ^tlJKi^fcttJ^T^aSJtOl&^^-e&S. 
[0 0 6 2] 

7i-XK7U>f3>f^S:«!tSi3>fM 1 2-1 1 8li, ^-tl-^tlMtC 

*. s«3>r^i 12-11 8©sm#«, Ei4ic^-r 

<fc^(C, ^-#MlgPl 5 0 W©S#ia»l 5 2-1 5 8(C^tl^tlA*$tlS 

□ 

[0 0 6 3] 
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§fn^;i/ 1 1 2&£zf%mm&i 5 zitgm&i zm&t-tZo gm^jjn 

ISIl 5 6ttS^3 Sr«^-r* D ^fgzz>f;i/l 1 8£«J:tf£#lalHU 5 8 lig 
[0 0 6 4] 

[0 0 6 5] 

0 5 IC, MS - DW- EPItCj:S;*3f^> (scan) CD /\° A/ 7. 1/ - >T > 7, 
(pulse sequence) y 7 l££fr ^\ZWtt 

tS. J^TIUE! WEIlcfcv^T, (1) ttRFM©;^S/-^r>xS: 

^„ (2) ~ (5) \t\^fr%^mW&<z>K ft **y->ry (2) 
x^-fx£jia, (3) K4gffi, (4) l»>3-Fm 

(5) tt^-S/ a >^D-lf y>f (motion probing) ^fBBTf&S 

[0 0 6 6] 

str, 9 0° A°;i/^{cj:-s^fcr>M^t>n-5, 9 0° s&iHcom^^ra^ic 

18 0° A°;i/^lC«fcS 18 0° ajg^fTfctl*. V^*l%>;*9>f X£J12G s 1 i 
cefflTt'©Wit*S. 180° lf^<Z)iimT*^-^3>^0-tf>^£j 

3.-^3 yizfovfrm&ttvtfftt>tiz>o 

[0 0 6 7] 
[0 0 6 8] 

#ClC, &*gx>ri- K4JBBG phase J3J:WIS[x>3- K£JI2G f r e 

q #ffi£© >> - 4- > * -e e» $ ft, &wxm& m s ft 
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•So is»©>r^-^>f x=i-ttffifflx>3- Ks^-tti-rti^fts. <i*-yy 

[0 0 6 9] 

3(D<k e>^A°;i/^^->!r>x^, IfcyigbBfrlSI (repetition ti 
me) TRT?ffi5£ISgMfty$g3*U *<Z)o£, 1 M<D1-¥>f-# 

tffiffcfi*. i»»;igL<3Dfctftc>r^-s;>^x3-©ffi«x>3 - Ktfafcesti 

[0 0 7 0] 
[0 0 7 1] 

fitfBx>n- FfciOTMifcxi/n- Flc<fc oT>f * - ^> ^xn- fc^ffi 
trt(CJ:>J, kX^-XO^-^^iJ-^^U >^ (sampling) StlS 

tt««»«T?*y, Hikyttfiiit**. 
[0 0 7 2] 

[0 0 7 3] 

x>n- Finnic Jtin-r So m*n«)fliffitt2v%ic3s»T?fts. -9->^u>^w 

Hr#-fc*>"bfltfHx2/n- KacDPSHlijr/N-e&s. BJr«0te. rco<fce>fckx 

tlfe®#tt^^7>r -/I/ F • • tfa.- (F i e 1 d of View:F 
OV) £oV^©1B0fcfcfcS. ^FOV^7^FOV (full F 

OV) fcfcV^. 
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[0 0 7 4] 

ymmz*%<LT. •v-yfvyym&zwm-t&z^izLT^&o -r&fc^ 

[0 0 7 5] 

-y->^u i ^^^tLtzz.mz^ij, vy?v z/^fm#2^fc&3 0 

-9->^U ysfmm* 2^tCbfer £IC J; »J, S«M0FOV!i7^FOV0 
1/2 tcM8$ (reduce) fS, 
[0 0 7 6] 

2 n /N £.-t&Z£iZ&^Xfit>tlZ>o ^JUCioT, F O V }£&*@Xi/ 3 - K 
[0 0 7 7] 

-iri#ich:, y>rmm?tefr*>&fflx.y^- FmoimmzRmizm* 

•t&t. FO Vtt 1 /RfcMSi-tSo R»U ^>>3>77^ (re duct 
ion factor) 0 7 T*&R = 2 J^T, mm^tl 

fcFOV$;iJfa-^FFOV (reduced FOV) ^t^N?, 
[0 0 7 8] 

[0 0 7 9] 

me] 

n ^R> 1 

[0 0 8 0] 
R : 'J^i/3>77^ 
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n : &m&<D®L 

*mw:<Dmttzwim-tz>o msiz, xmnoymwoyyv- (flow) m*^ 

t„ IH^fiC^-f^tC, Xfy^ (step) 701f, ^MM^ItMW? 
[0 0 8 1] 

^f§^<z>^g<A£Kift#2i?&, ffim^v? (map) LT:£#>fb*i£o ^ 
^v^y^li, m*-\i. RFn>f;^pi 0 8 (1 0 8' ) fei:t>*^n>r;i/g|5i 

[0 0 8 2] 

■?t£t>%. RFn-r;i/gi5i o 8 (io8' ) zm^xn&ist=.~mm$:V7T Is 

yx (reference) U S#3-Ol/l 12~11 8 £M V%T ^Jl^tl 

tt&iSnjn/i l 2 — 1 l 8<©fe©fe©icoVNT7;i/FO ve^e>ti<5 0 roj: 

3&;*3r-V>teU tt'J^l/-S/3>^^^> (calibration sc 
a n)fcfcP?tf*l£. 
[0 0 8 3] 

[0 0 8 4] 

Rli'J^^H>77^^tfe5. n = 4, R= 2 iZ 
[0 0 8 5] 
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[»7] 



s = 



s„ 


S 12 


S 21 


S 22 


S 31 


S32 


S 4 1 


S 42 



[0 0 8 6] 

-\Z.yt>7-4 ' ?f U 97. SlCfc^T> sll, s21, s31, s41 

It. **l-£*U ^3>f;i/l 12, 114, 116, 11 8<7)^V^^lCfe 
tT^-fe;i/ (pixel) ©ttifeS. I©li^t;i/^&ffiffll>3- K 
#fnJ{C 1/2 FO VCDgg|i{Cfe-2>#MT^^©tf^-fe;i/tt^ s 1 2, s 2 2 

, s32, s4 2t'$5. £ft&ii^"f*i%>&3gjRfc&<5. 

[0 0 8 7] 

s & 

[0 0 8 8] 

[»8] 

S =M0 

[0 0 8 9] 

[0 0 9 0] 

[ft 9] 

0=0 

[0 0 9 1 ] 
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[0 0 9 2] 
[»1 0] 

0 =const (^O) 

[0 0 9 3] 

&. 

Xf7^7 0 7t, ^^^>^fT*?tl-5c *3f^>tt, MS-DW-E 
P I ICkoT^tDtlS. MS-DW-EPna^^^r^Xt kX^-XOif 
>^"U i/^raPSfcl^-f £^£IC J: »J, U^n-X KFOVlCo^T^t>tl-2>„ 
Ut^-t. FFOVliM^-li 1/2 FOVffe§. &£> 'J^^i/a>77^ 

cDsmtt^©^^ i~4 zmcxmmmmizfit>nz 0 

[0 0 9 4] 

^BltiEf S 3 t iZ J: o T?Tfc*i£ 0 
[0 0 9 5] 

mz. i it% *mmm$immt>Hz>o ^mmm^mt. 

[0 0 9 6] 
[0 0 9 7] 



2 1 
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[»i 13 

V= (S* S) _1 S* A 

[0 0 9 8] 

V : 7;i/FOV(Diia)ffili 

S : -fe y i/T 4 4 - 7h'J^^ 

S* : S0>K#f?#l 

a : (pramomgfg 

[0 0 9 9] 

n*tt*33*»l 8 0CJ:oTfffcft, IS'ltli-r-^^Wl 7 0 ft<D* * U {C^rfc 
4x3 = 

[0 10 0] 

-So 

[0101] 
[0 10 2] 



ffiSE#2 002-3106529 



#2002-238971 

?£?iz, *mmi*. m^mmm so 2, mmmiEma 04, ^mmm^ms 

0 6, -fe>^-r>f tf-r-f • y *x£/M8 0 8, &*B*iiEgP8 1 0 
#®#£/£SP8 0 8, SftS. 
[0 10 3] 

rtl^xn-(Z)^#ti, FOV^SilfeMS-DW-EPIt^llS. 
^#§P8 0 2&, Ef8tf);^y^7 0 7lCfctt3#=£g<Z)$5fglC*I^-f So 
1IS8 0 2&, *|§0^{Cfe^S^#^m©^C7)^(Z)-MT'feS o 
[0 10 4] 

&*B*glE3P 8 0 4 te, *-i?>>f^n-K-D^T®.mffi]E1tfi5o &*I*iiE 

3P8 o 4«> *»wtcfe»*«i ©^iiE^moiiife©^©— mx*$>z> 0 

[0 10 5] 

flfc£j*&f?3. #fig®#£J&3P 8 0 6 l±, H8©^f»;y7 iu:£^s*SS 
[0 10 6] 

•fe>s/^^ tr^>f • v h y ?x£j£3P8 o 8&, tr^>r • vh y * 

*%.fc-&fiOo Vt4 • v h y f^M8 o 8 li, @80^f-^ 

7 0 1, 7 0 3 JCi3tt*#gfi(Bfll!BlC*B^-r*. * > 5<"T- -f tf • V h V 9 
*MSP8 o 8 li, *»retcfe^s^#©©||J6©^J»©— WTfe*. 

[0 10 7] 

t^r^ • 7h'J ^^^^§P8 0 811 011 IC^-f <fc3lC, gfg^ 
£#tff ffififfW 9 0 2 £ <fc v h y ? *tf^gP 9 04^5. gteS5£#*&fHRI 

gp9 0 2ti, 08®^f'^7 o i izisv2>%imm<Dmmcm%-?2>. *?hv# 

*ffr*«$9 0 4 it, Ef8<Z)*-r>yy7 o 3 tcfeWS#$|fll©»IBtcffi^-t«. 
[0 10 8] 
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MiEgP8 10ti, H8CD^f 0 5*fettH9<0^f 0 5' (Cfctt5 

[0109] 

m*M^«§P 8 l 2 ti, tpWHtftfeJctf-fe^S/^-f fcf^-f -vhy^fc/g 
v^ffi#®^<Z>£j&££re>o fli^«ft£Ai8 12lt, H8©xr»;^7l3lc 

[0 110] 

•fe>i/^-r tf^-f • v h y ^x£j&BP 8 o 8 i±, m l 2 ic^f<fce> ic, £fi«5 
I^^ltW9 o 2 iiv h y ?xffr&3P9 0 4©iaic, y^-f >^ (fit 

t i n g) §P9 0 6 fc^'T.&fcCB'T'&oT «fcV*. 
[0111] 

7 -f y <r4 y 9 0 6 tt, Sm^^^ftSlISP 9 0 2 fC J: o T» & JlfcflfiS 
7'yy©7^-f a - F (magnitude) }Co^T, WjR"7-f Vr4y>f 

V7-4 j&"C8F* Lv*„ -£*UC iotiz^i/f^f tf-r-f • 

[0 112] 

v"r4 y>f-t2>mmZ2!k7bg>T%#,X*&Z> 0 #W2^t«)5it^ 

[0 1 13] 

[0114] 
[«1 2] 

M=ax 2 + bx 2 + cx + dx + exy + f 
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[0 115] 

M~$Z>J4X (noise) <Z>j^£/J>3 < *2>&Xft£ L l#S:7^f 
[0 116] 

-s/s £***vymm. (tpisnfflR) ©raic, *f 

[0 117] 

* < -e <7)iajacD tr * * &c o v * x * iz^n -t & z\ t awtB jc & * © x* 

[0 118] 
[0 119] 

•^tf^-*x3-jR*&#^^9 wi/>f* -yy*f\t* ms-dw-ep i \z 

flg&fcH. MS-DW-EPIW, ±\£ ?- # 13 -JR^&#^ ^9 Wl/>f 
^-^>^tlT, 01*. tf, 3D^7T^>M3- (3 Dimensio 
nal Gradient Echo) ^CiS-f ^ -^>^$>S. 
[0 12 0] 
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smxi/-tr>x$:B?o (2) ~ (4) \$\^n*>f%mW%<nrt)\'*l/->Ty 
3) M$lx>n-Fm (4) li^ffix^n- K£JIH£jIBT»&So 
[0121] 

K^JBBG slice, MMx>=r- F^|@SG f r e q <fc OTtfBx>n- K*J 
@HG P h a s e«ffli/-^r>xtM$H, 4 * - V y ^in-Wai^ 

[0 12 2] 

lice ££tm*0x>r2- F£J@2G phase om%Mhtfftt>tlZ> a -£<Z)^ 
, MMIS[X>3- F^JffiG f r e q©<fr;W#D2*l^^-#X3-#M#ffi£ 

[0123] 

ZlCDi; C)^^;i/Xi/->tr>7.*^ ^UjML^ra (repetition ti 

me) TR-em^tU^UJgStl, ^(Doif, -f *-Vylf3La--&&tfi-¥Jf 

- ft x n - ^M^ffi $ tiS„ 3i »J L <D tc XJ\z 4 * - V y tfx. n - ©StBx > n 

tfmmztiZ. &m<D4 ^-i^^xn-tt, |pfC[Htf>^-t^f-#x:2-fcJ:o 

[0124] 

2$|&#fttf>&#Bx>:3- FfeitfMiS(x>3- K{ci:oT-f^-^>yx3 

O VlcoVNT?f;b*i£c 
[0 12 5] 
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. 3 DHf^tiU-ra-^ KFOVtCt)V%TCDif»raailtfc*i*. d©#ISB{ft;fr 
[0 12 6] 

l//i/>f ^-S^^&fT 9 
[0 12 7] 

[0 12 8] 

mm & sr^^t-ts. 
[01] 

[02] 
[03] 

Ik ft © S « n >f ^ £ ^ "T 0 T*$> £ . 
[04] 

[05] 
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[06] 

k * - x & mir mx* & •§> o 

[07] 

k X ^ - X £ jjt-^ 0T & £ o 
[0 8] 

[09] 

*$&m<D$iM0&M<D-m<Dmw.v>W)W<D ? a -mx&& 0 
mi o] 

[mil] 

[01 2] 
[013] 

* 2& m v> n s& <z> mm <d - m © m s # & a ;i/ x - >r y x © - m & ^ -r m 

i 

1 0 0, 1 0 0' V^^^h^^T^A 

102 ^^n-r;i/gp 

102' £&m^!f*vhB 

1 0 6, 1 0 6' £;fB3-f;i^|5 

1 0 8, 1 0 8' R 

l l o 

1 3 o ^mmm® 

14 0 RFfgMJ 



2 8 



ffiIE#2 002-3106529 



#2002—238971 

1 5 0 

16 0 is-try*fflffl3 

17 0 

180 &&%n 

1 9 0 WtftB 

500 ^i/"-K;i/ 

1 1 2~ 1 1 8 g#n>f 

i52~i58 gmmffi 

8 0 2 

8 0 4 &*B*SIE3P 

8 0 6 tpmmm*.&® 

8 0 8 ir >S/-r--Y tf-r-W • V h l> # 
8 1 0 &*BffilEg|S 

8 1 2 ffiijW«^^aJ 

902 ^mmm^tmm 

9 0 4 V h U ?XfP&B 
906 7^7f>f> ^SP 
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[01] 

±mm^-ov& 102 

*)E=i-OUS!l 106 
RFa-ouSS 108 

sita^ueu no 



100 7^-; H*>X^A 



1 

500 <7 b— K;U 
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2 3 8 9 7 1 



CEI3] 




3 m$E#2 0 0 2 - 3 1 0 6 5 2 9 



#2 0 0 2 
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[06] 



(4 A 



I 

K 



k y 



_N_ 
2 



- 1 



N 



— <<- 



k x 
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[08] 



GED 



I 



Wsr<t't4 - Wft 



• IBIS 



GEE) 



701 



703 



705 



707 



709 



711 



713 



715 
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#2 0 0 2- 



2 3 8 9 7 1 



[09] 



GED 



ttgrttjE 

I 



^jf • SHU 



701 



705' 



703 



707 



709 



711 



713 



715 
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[010] 



802 



804 



806 



812 



808 



810 



wain* 



i i] 



808 



902 



904 









— > 




> 







(810) 



[012] 



902 



808 
906 



904 









— > 




— > 




— > 


BP 
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m 

mm*] mmm 
mm] 

fcT4*-*x:3-£ fcfccffi^l/ (8 0 2) , ^^-^>^xn-(co^Tt^ 
-*xn-lcg^<ft*B*8lEM^ (8 04), ffiffi»iEffe(B«8t<BS#*^fc 
®^r>i-*;>yxa-K:l6^v^Ttt»raW3a:lf*S:^L/ (8 0 6), 
^iCgB-TS-fe^S/'T'-f bf^-f • v h U (8 0 8) , -fe>i/^>r tr-x- 

• v h y ^xjco^tv h y **-r-*©&fflfcJifiEL (8 l o) , tfjra&fc 

-)V K • $"7 ' t?3--<Dmm*:$i&(,?2> (812) . 

[mmm] m 1 o 



i 
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ffi m A 



mM&n (3 0 0 0 1 9 2 3 8) 

1 . m H 2 0 0 0^ 3H15H 

ft m u • ?4 xziy*/>w • 5 3 1 8 8 • wr*/v 

0-3 0 0 0 
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